Cleavage of factor VIII light chain is required for maximal generation of factor VIIIa activity.
Thrombin-catalyzed activation of heterodimeric factor VIII occurs by limited proteolysis, yielding subunits A1 and A2 derived from the heavy chain (HC) and A3-C1-C2 derived from the light chain (LC). The roles of these cleavages in the function of procoagulant activity are poorly understood. To determine whether LC cleavage contributes to the potentiation of factor VIII activity, factor VIII heterodimers were reconstituted from native HC and either thrombin-cleaved LC (A3-C1-C2) or intact LC and purified by Mono S chromatography. The reconstituted factor VIII form containing the A3-C1-C2 subunit had a specific activity (2 units/micrograms) that was approximately 3-fold greater than that of the reconstituted factor VIII form containing native LC (0.6 units/microgram). Factor Xa generation assays using the hybrid heterodimer showed an initial rate that was unaffected by the presence of von Willebrand factor and a reduced lag time when compared with the native heterodimer. The A1/A3-C1-C2 dimer was dissociated by chelation, and the purified A1 subunit was reacted with either the A3-C1-C2 subunit or the LC in the presence of Mn2+ to reconstitute the dimer. Factor VIIIa heterotrimers were reconstituted from either A1/A3-C1-C2 or A1/LC plus the A2 subunit. The authentic factor VIIIa heterotrimer (A1/A3-C1-C2/A2) had 3-fold greater activity than the form containing the LC. However, upon reaction with thrombin, the activity of the latter form was increased to that of the factor VIIIa form containing native subunits. The incremental increase in fluorescence anisotropy of fluorescein-Phe-Phe-Arg chloromethyl ketone-modified factor IXa was markedly greater in the presence of HC/A3-C1-C2 (delta r = 0.037) compared with HC/LC (delta r = 0.011) and approached the value obtained with factor VIIIa (delta r = 0.051). These results suggest that cleavage of factor VIII LC directly contributes to the potentiation of coagulant activity by modulating the conformation of the factor IXa active site.